Aim of the present study To assess the changes in hormonal profile (serum FSH, LH, prolactin and total testosterone) following laparoscopic ovarian drilling (LOD) in patients with polycystic ovarian syndrome. Materials and methods Fifty patients with PCOS have been included in this study. Serum prolactin, total testosterone, follicular-stimulating hormone (FSH) and luteinizing hormone (LH) levels have been used as biochemical markers, before and after procedures. Results Laparoscopic ovarian drilling was successfully employed without any surgical complications and on an average follow-up time of 24 weeks after the procedure. During the follow-up serum values for prolactin, total testosterone and LH have decreased significantly and FSH levels remained unchanged after the procedure. 
Introduction
Polycystic ovarian syndrome (PCOS) is a common endocrinal disorder affecting 5-10 % of the women in reproductive age; it is characterized by chronic anovulation, biochemical and/or clinical evidence of hyperandrogenism and enlarged polycystic ovaries [1] .
At the joint consensus meeting of the American Society for Reproductive Medicine and the European Society of Human Reproduction and Embryology (ASRM/ ESHRE) a refined definition of the PCOS was agreed, namely the presence of two out of the following three criteria [2] :
• Oligo-and/or anovulation.
• Hyperandrogenism (clinical and/or biochemical).
• Polycystic ovaries. ***With the exclusion of other etiologies.
New evidence-based steps in treating PCOS
Currently, we have three ESHRE/ASRM PCOS consensus workshops [3] [4] [5] • The latest evidence-based protocols for treatment of PCOS according to second ESHRE/ASRM PCOS consensus workshop (Thessaloniki, 2007; evidence-based treatment):
• Emphasis on importance of lifestyle modifications.
• Use of aromatase inhibitors versus CC for ovulation induction.
• Letrozole appears to improve live birth rate and pregnancy rate in PCOS, compared to CC [6] .
• Double-blind, multicenter trial, 750 randomized letrozole or clomiphene citrate for up to five cycles. Letrozole had higher live birth/ovulation rates without significant differences in overall congenital anomalies [7] .
• Use of metformin in PCOS should be restricted to patients with glucose intolerance [guidelines issued by ESHRE/ASRM regarding the induction of ovulation with metformin in PCOS require reconsideration (top 10 articles since 2013)] [8] .
• CC resistance: significantly more clinical pregnancy and live birth rate after metformin plus CC compared with CC alone [9] .
• The use of metformin increase clinical pregnancy rate and decrease ovarian hyperstimulation syndrome (OHSS) risk during assisted reproductive technologies (ART) cycles [10] .
• Second-line intervention includes either exogenous gonadotropins or LOD. Exogenous gonadotropin is highly effective, but risk of multiple pregnancies (careful monitoring is must) [11] .
• Recommended third-line treatment is in vitro fertilization (IVF) [12] .
The aim of the present study was to determine the effectiveness of laparoscopic ovarian drilling on endocrine parameters for sub-fertile women with clomiphene resistant polycystic ovarian syndrome.
Patients and Methods
This study is a prospective interventional study. It was conducted at Zagazig University Hospital, Obstetrics and Gynecology Department, Endoscopy Unit, from January 2014 to June 2015. It was carried out on 50 patients suffering from polycystic ovarian disease, who attended the Endoscopic and Infertility Clinic of Zagazig University Hospital. They were candidate for laparoscopic ovarian drilling.
The inclusion criteria will include:
• All patients are in the reproductive age group. (age between 19 and 36 years).
• Patients were diagnosed as PCOS on the basis of the following criteria: (ESHRE/ASRM, Rotterdam Consensus Workshop Group [3] ) (presence of two out of the following three criteria):
• Menstrual disturbances (oligo-or amenorrhea)
• Clinical and/or biochemical signs of hyperandrogenism • Typical ultrasonographic findings of polycystic ovaries.
So PCO patients will be diagnosed:
1. Clinically (as hirsutism, acne, obesity, oligo-or amenorrhea). 2. Trans-vaginal ultrasonography (in which there is at least one ovary contains 10 follicles between 2 and 8 mm in diameter in one plane, arranged either peripherally around a dense core of ovarian stroma or scattered throughout an increased amount of stroma). 3. By hormonal profile (in which there is increased androgen, LH and decreased FSH, and LH-to-FSH ratio more than 2.5).
• Normal hysterosalpingogram (HSG) of patient and normal semen analysis of her husband.
• All patients were previously initiated for ovulation induction by clomiphene citrate, for six cycles.
The exclusion criteria will include:
• Absence of inclusion criteria or patient's refusal.
• Any patient with other causes of hyperandrogenism such as congenital adrenal hyperplasia, androgensecreting tumors or Cushing's syndrome.
• Absolute contraindication to laparoscopy.
• Pregnancy.
• Patients who receive any drugs that may increase serum prolactin level as sedatives, anti-emetics and antihistaminics.
• Male factors of infertility.
• Other causes of infertility other than anovulatory PCOS: as tubal factor of infertility.
Methods (Steps of performance):
All patients had undergone the following:
• thorough history taking, including:
• Personal history.
• Menstrual history (LMP, inter menstrual pain or discharge, regularity of cycles, amount, age of menarche).
• Obstetric history (parity, mode of delivery if patient got pregnant before and type of infertility).
• History of the present illness (type & duration of infertility, symptoms of hyperandrogenism, galactorrhea, menopausal symptoms and any investigations done).
• Family history.
• Contraceptive history.
• Past history (deliveries, drugs, operations)
• Complete physical examination.
• General examination (BMI, measure waist/hip ratio, presence of hirsutism).
• Abdominal and local examination.
• Measurement of body mass index by the following equation:
Baseline blood samples were obtained before operation in all patients to asses serum levels of (FSH, LH, prolactin and total testosterone) with the following precautions:
• At afternoon, to exclude diurnal variation of prolactin.
• At rest.
• No intercourse in the preceding night.
• 2-3 days after the commencement of spontaneous or progesterone induced menstrual bleeding.
2. The samples were labeled; sera were separated and frozen until the end of the study and were assayed by the same kit of radioimmunoassay (RIA). 3. This step had been performed at Laboratory Unit, Zagazig University Hospital.
Operation
After the fulfillment of inclusion and exclusion criteria, the patients were randomized for either unilateral or bilateral laparoscopic ovarian drilling.
The technique of LOD used in our hospital: Briefly, a specially designed a diathermy probe was used to penetrate deep in the ovarian stroma at four points with the aid of a short burst of diathermy at 40 W for 4 s.
Postoperative (24 weeks after operation)
Blood sample was taken from each patient after 24 weeks from the operation, to compare preoperative and postoperative hormonal changes after laparoscopic ovarian drilling.
Laboratory analysis had been performed at Laboratory Unit, Zagazig University Hospital.
Results
The studied patients demographically were categorized (Table 1) .
Hormonal profile of the participants has been documented before and after LOD as shown in Fig. 1 and Table 2 .
We noticed that there was a significant decrease in serum LH levels from (14.84 ± 4.37) before drilling to (6.06 ± 1.52) after drilling. We noticed that there was insignificant change in serum FSH levels from (6.59 ± 1.08) before drilling to (6.43 ± 0.91) after drilling.
There was a significant change in LH-to-FSH ratio from (2.31 ± 0.77) before drilling to (0.95 ± 0.23) after drilling.
There was a significant decrease in serum prolactin levels from (27.12 ± 37.56) before drilling to (14.82 ± 5.15) after drilling.
There was a significant decrease in serum total testosterone levels from (2.05 ± 0.48) before drilling to (0.85 ± 0.31) after drilling.
Discussion
Laparoscopic ovarian drilling (LOD) is one mode of surgical therapy used for inducing ovulation, and it is associated with less trauma and fewer postoperative adhesions [13] .
LOD can be considered as second-line therapy in all cases that do not respond in 6-month time to clomiphene citrate therapy [14] .
Many studies tried to predict the ovulatory response to LOD in patients with clomiphene citrate resistant PCOS. The study of Van wely et al. [15] was a multivariable analysis done on 38 patients using clinical, ultrasonographic and endocrinal parameters to predict the failure of ovulation within 8 weeks after electrocautery. They revealed that women who were younger at menarche (\13 years), and had a lower LH-to-FSH ratio (\2) and a lower glucose level (\4.5 mmol/l), were not likely to benefit from LOD.
Hayashi et al. [16] found that the preoperative luteinizing hormone level is the most important predictive factor in diagnosis of PCOS, and they stated that LOD for patients with low preoperative LH levels (\7.5 IU/l) is not only ineffective, but also may impair ovarian reserve.
• The changes that we had found in our study in the level of LH, LH-to-FSH ratio and total testosterone are in agreement with that of • The decrease in serum prolactin after LOD that we had found in our study comes in consistence with those studies done by Alborzi; Alborzi et al.; Kriplani et al. [25] [26] [27] .
• Our results in serum prolactin level after LOD come in contrast to the study done by Gjönnaess et al.; Mustafa and Tulay [21, 28] who observed that there were no differences between the endocrine assays of prolactin concentration in all patients after LOD. This may be due to: They did their study on patients with normal prolactin levels before LOD.
• And also come in contrast to the study done by AlOjaimi; Parsanezhad et al.; Hendriks et al. [29] [30] [31] who observed elevation in serum prolactin level after LOD. This may be due to: • The short period of follow-up (only 4 weeks after LOD).
• LOD technique was different as they used three punctures with only 20 W for 2 s in drilling.
• In our present study we could not find any significant changes in the mean levels of FSH after LOD. Godinjak and Javorić [19, 22, 23] reported a significant rise of FSH level after laparoscopic ovarian drilling through long duration of follow-up. This may be due to:
• Long duration of follow-up may be more than 1 year.
• They had conducted their studies on different age group, different patient number and different patient criteria.
• Different technique of LOD.
Conclusion
• We conclude that we could assert that laparoscopic ovarian drilling can improve the hormonal profile of patients with polycystic ovarian disease.
• Laparoscopic ovarian drilling reduces LH, LH-to-FSH ratio, prolactin and testosterone levels in patient with PCOS.
• These changes may help in inducing ovulation and avoiding OHSS.
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